Background {#Sec1}
==========

Young people with long term conditions (LTC) often find transfer from children's services to adult services difficult \[[@CR1], [@CR2]\]. A number of reports have identified the need to improve transfer \[[@CR3]--[@CR5]\] but implementation has been slow \[[@CR6]--[@CR8]\]. There is a small amount of literature on the effectiveness of transitional care programmes \[[@CR9]\], which includes the Diabetes Navigator study \[[@CR10]\], joint clinics for kidney transplant patients \[[@CR11]\], transition coordinators \[[@CR12]\], and the LIFEspan model \[[@CR13]\] but these studies were disease or setting specific.

The need to transfer from child-centred to adult oriented healthcare systems is part of the wider set of tasks that young people with LTCs need to negotiate. In this context 'transition' is a wider concept than transfer and defined as 'the purposeful, planned process that addresses the medical, psychosocial, educational and vocational needs of adolescents and young adults with chronic medical and physical conditions' \[[@CR14]\]. Understanding transition as a process that should address these wider needs of young people has focused attention on understanding the wellbeing and participation of young people with LTC as they move to adulthood. Several LTCs are associated with reduced participation in employment and education, independent living and social participation \[[@CR15]--[@CR18]\]. However it is not known to what extent such poor outcomes were already present before transfer to adult services because there is a lack of longitudinal research exploring the experiences of young people before, during and after healthcare transfer \[[@CR9]\].

The Transition Research Programme \[[@CR19]\] aims to promote the quality of life and health of young people with LTCs by generating evidence to enable National Health Service (NHS) Commissioners and Providers of healthcare in the UK to facilitate successful transition of young people from child to adult health care, thereby improving health and social outcomes. One component of the Programme is a longitudinal study that aims to identify the features of healthcare that are effective and efficient, and to examine how these features contribute to positive outcomes for young people, including wellbeing, participation and satisfaction with services. While there is some preliminary evidence of the benefit of transition programmes in diabetes care \[[@CR7], [@CR20]\], there has been little research with young people with complex physical impairments \[[@CR21]\]. Further, the lack of planned transfer to adult mental health services for young people with neurodevelopmental disorders has been highlighted \[[@CR6]\]. For these reasons, a cohort of young people with one of three LTCs was recruited: individuals with autism spectrum disorder (ASD) who continued to access services for additional mental health problems, as an exemplar of neurodevelopmental disorder; cerebral palsy, as an exemplar of complex physical impairment; and diabetes as an exemplar of chronic illness.

These three exemplar conditions, ASD with additional mental health problems, cerebral palsy and diabetes, were deliberately chosen because it seemed probable that the groups would have some similar and some distinct needs with respect to their negotiation of transfer to adult services. A young person with ASD may have difficulty in interpreting advice given and in understanding the need for specialist help for persisting or recurring mental health problems. Young people with cerebral palsy may have multiple impairments such as visual or communication difficulties as well as motor problems; and are likely to need to attend a number of different specialist clinics. A young person with a chronic illness, such as diabetes, is likely to experience episodes of poor health and will usually require lifelong medication.

This paper describes satisfaction with services, participation and wellbeing in the three groups of young people with LTCs. While transition pathways have been established in much diabetes care there has been little progress in developing services for those with chronic physical impairment or neurodevelopmental disorders \[[@CR22]\]. Therefore, we hypothesized that young people and parents with diabetes would report higher satisfaction with services than those with cerebral palsy or ASD. We also hypothesized that the young people with cerebral palsy and those with ASD would report lower levels of independence in life activities than those with diabetes \[[@CR15]--[@CR17]\]. Finally, because mental health problems are associated with lower wellbeing scores \[[@CR23]\], we hypothesized that the young people with diabetes or cerebral palsy would report higher wellbeing scores than the young people with ASD who also had additional mental health problems.

We also describe the sample for this longitudinal study and its representativeness in terms of: i) whether participants differed significantly from non-participants (those approached who declined to take part or did not respond) and ii) how the severity of the condition in our sample compared to that in population data for each of the three exemplar conditions.

Methods {#Sec2}
=======

The study received a favourable ethical opinion from Newcastle and North Tyneside1 Research Ethics Committee (12/NE/0059). The study methods and measures used have been described in detail elsewhere \[[@CR24]\] and are summarised below.

Sample {#Sec3}
------

Between June 2012 and October 2013 young people with diabetes and young people with ASD with additional mental health problems (*e.g.* ADHD, depression, Obsessive Compulsive Disorder, anxiety) were recruited from children's services in five and four UK healthcare provider Trusts respectively. Young people with cerebral palsy were recruited from two regional population registers, the North of England Collaborative Cerebral Palsy Survey (NECCPS) \[[@CR25]\] and the Northern Ireland Cerebral Palsy Register (NICPR) \[[@CR26]\]. All participants were aged 14 to 18 years 11 months at recruitment and had not started the transfer of their healthcare to adult services. The young people had no significant learning disability, as assessed by the referring clinicians, and all could self-report. A parent or carer for each young person was also invited to take part in the study to complete some questionnaires.

Procedures {#Sec4}
----------

Young people with ASD and young people with diabetes were approached about the research by their clinician. Young people with cerebral palsy were sent a letter inviting them to take part in the research after their clinician had confirmed they were eligible to take part. Information on date approached, date of birth, gender and postcode was collected for all young people who were approached. Postcodes were used in England to calculate the index of multiple deprivation (IMD) \[[@CR27]\] for the English participants and non-participants, and in Northern Ireland to calculate the multiple deprivation measure (MDM) \[[@CR28]\]. IMD and MDM are markers of community-level socio-economic status (SES); a higher IMD/MDM score indicates more socio-economic deprivation.

A locally-based research assistant (RA) visited each young person and their parent or carer at a venue to suit the participant, usually their home. The RA obtained informed consent from both the young person and their parent or carer and then administered the questionnaires. The young people completed questionnaires on their own, only helped by the RA if needed.

Measures {#Sec5}
--------

Parents and young people completed respectively the 27 and 22 item 'Mind the Gap' scale \[[@CR29]\] about their experiences of services, rating items on a Likert scale of 1--7. Satisfaction with services is conceptualised as the 'gap' score between ratings of best and current care. A positive 'gap' score indicates that ideal care is rated higher than current care, and the greater the 'gap' score the lower the level of satisfaction. Young people also completed the Rotterdam Transition profile \[[@CR30]\], a nine domain questionnaire on participation, defined as involvement in life situations \[[@CR31]\]. On each domain participants select the statement that best describes their current situation. Each statement represents one of three phases of transition; phase 1- childhood/dependent on parents, phase 2- experimenting and orienting to the future, and phase 3- adulthood/independence. The Warwick and Edinburgh Mental Wellbeing Scale (WEMWBS) is a 14-item questionnaire, developed in the UK and valid in the age range 13 to 21 years, that captures young people's mental wellbeing \[[@CR32]\].

For each condition group, condition-specific measures were also completed. Parents of participants with ASD completed the Social Responsiveness Scale (SRS) \[[@CR33]\] to confirm the autism characteristics. The parents and the participants with ASD each completed versions of the Strengths and Difficulties questionnaire (SDQ) \[[@CR34]\], a measure of emotional and behaviour problems. The SDQ has been used in several studies of young people with ASD as a brief screening instrument for potential mental health problems \[[@CR35], [@CR36]\]. In the cerebral palsy group, a severity of impairment questionnaire was completed by the RA which included the Gross Motor Function Classification System (GMFCS) \[[@CR37]\]. For the diabetes group we obtained data from medical records about HbA1c (a measure of blood sugar level control) averaged over the year before recruitment and age at diagnosis as a proxy for likelihood of complications and more difficult blood sugar control.

Sources of comparative data {#Sec6}
---------------------------

In order to examine representativeness of our sample of young people with ASD and additional mental health problems, we identified two cohorts of young people with ASD who did not have significant learning disability. We obtained means and standard deviations on self-reported SDQ from an Australian sample of adolescents aged 12--16 years (mean age = 13.8 years; 26 boys and three girls) with Asperger's syndrome \[[@CR38]\]; and we obtained from the Special Needs and Autism Project (SNAP) parent-reported SDQ and SRS scores for a sub-sample, aged approximately 16 years with an IQ above 70, of their population based cohort of young people with ASD \[[@CR39], [@CR40]\]. For cerebral palsy we extracted data from the NECCPS \[[@CR25]\] and NICPR \[[@CR26]\]. GMFCS was used as a measure of severity; this was as recorded at age 5 years because population data on GMFCS were not available on 14--18 year olds. At one cerebral palsy site, GMFCS was not available at age 5 years (ten children). For diabetes we obtained means and standard deviations for age at diagnosis and HbA1c from the 2011/12 National Paediatric Diabetes Audit for young people aged 14 -- 18 years \[[@CR41]\].

Data coding and statistical analysis {#Sec7}
------------------------------------

All scales were calculated using the appropriate manuals. Scales were checked for normal distribution and where non-normality was found the appropriate non-parametric test was used. The extent to which significant differences existed between participants and non-participants (those approached who declined to take part or did not respond) was investigated for age, gender and SES using t-, chi-squared, and Mann Whitney tests respectively. Data on non-participants were unavailable from one of the diabetes sites.

When considering the representativeness of the study sample with respect to severity of condition, chi-squared tests were used for comparisons of GMFCS for the cerebral palsy group, while t-tests were used for comparisons of SRS total scores, parent reported and young person reported SDQ for the ASD group, and for age of diagnosis and HbA1c levels for the diabetes group.

An 80 % rule was used for responses with missing data on the 'Mind the Gap' scale as recommended by its developers \[[@CR29]\]. Overall satisfaction was calculated for young people who answered sixteen or more of the questions, and parents who answered twenty one or more of the questions. Kruskal-Wallis tests were used to assess differences in satisfaction scores across conditions. Differences in satisfaction scores between young people and their parents were assessed using Wilcoxon sign-rank tests. For the WEMWBS questionnaire, when only one answer was missing, an average of the participant's other answers was imputed as recommended in the user's guide \[[@CR42]\]. Differences in wellbeing scores across conditions were assessed using Kruskal-Wallis tests. No imputation was done for the Rotterdam Transition Profile where questions were unanswered. Chi-squared tests were used to assess differences in phase of transition across conditions. All test statistic p-values of less than 0.05 were considered significant and statistical analysis was undertaken in Stata, version 12 \[[@CR43]\].

No further psychometrics were carried out on the 'Mind the Gap' scale and the Rotterdam Transition Profile because they have been validated and used with young people with a variety of LTCs \[[@CR29], [@CR30]\]. However, for the WEMWBS internal consistency was assessed using Cronbach's alpha with 95 % confidence intervals (CI) to check it was an appropriate measure to use in all three groups, particularly the ASD group with additional mental health problems.

Results {#Sec8}
=======

Participants and non-participants {#Sec9}
---------------------------------

Eight hundred seventy eight young people were approached and 374 were recruited to the study; 118 with ASD and additional mental health problems, 106 with cerebral palsy and 150 with diabetes (Fig. [1](#Fig1){ref-type="fig"}). For each young person a parent or carer was invited to participate; 369 agreed (367 parents, one grandparent and one foster parent). Thus, data from a parent or carer was available for 98.6 % of the young people.Fig. 1Flow diagram of recruitment. (ASD, Autism Spectrum Disorder)

Participants did not differ significantly from non-participants by age or gender (Table [1](#Tab1){ref-type="table"}). Overall, participants had significantly (*p* \< 0.001) lower SES scores (*i.e.* less deprived) than non-participants; however, the difference in overall IMD score on a continuous scale ranging from 0.5 to 87.8, was only 6.1.Table 1Summary statistics of participants and non-participants^a^ConditionParticipantsNon-participants^b^AgeMeanSDnMeanSDn*p* value^1^ASD16.11.311816.01.3990.68CP16.51.910616.51.42930.80Diabetes16.21.315015.91.2670.14Total16.21.337416.31.34590.40MaleFemaleTotalMaleFemaleTotalGendern (%)n (%)n (%)n (%)n (%)n (%)*p* value^2^ASD82 (69)36 (31)118 (32)81 (76)25 (24)106 (23)0.24CP60 (57)46 (43)106 (28)181 (62)112 (38)293 (62)0.35Diabetes77 (51)73 (49)150 (40)31 (45)38 (55)69 (15)0.38Total219 (59)155 (41)374 (100)293 (63)175 (37)468 (100)0.23SESMedianIQRnMedianIQRn*p* value^3^IMDASD19.99.7-31.111822.615.9-37.8960.01CP (NECCPS)17.513.2-30.46027.412.7-39.91640.05Diabetes12.17.3-20.815014.310.3-23.2670.11Total15.58.6-28.032821.612.2-36.8327\<0.001MDMCP (NICPR)15.310.7-26.84617.78.4-34.81280.58^a^Young people approached who declined to take part or did not respond^b^Data missing from one diabetes site^1^t-test of a significant difference in means between participants and non-participants^2^Chi-squared test of a difference in the gender distribution between participants and non-participants^3^Mann-Whitney rank sum test of a difference in deprivation measure between participants and non-participants*SD* Standard Deviation*IQR* Interquartile Range*SES* Socio-economic status as captured for England by index of multiple deprivation (IMD) \[[@CR27]\] and for Northern Ireland by multiple deprivation measure (MDM) \[[@CR28]\]*ASD* Autism Spectrum Disorder*CP* Cerebral Palsy*NECCPS* North of England Collaborative Cerebral Palsy Survey*NICPR* Northern Ireland Cerebral Palsy Register

Three hundred seventy three/Three hundred seventy four young people and 366/369 parents completed sufficient items of the 'Mind the Gap' scale for analysis. Three hundred seventy four young people completed the Rotterdam Transition Profile, however due to missing responses, only 373 completed the domains for 'employment and education' and 'leisure activities', 367 for 'romantic relationships' and 359 for 'services and aids'. Three hundred seventy three/Three hundred seventy four young people completed the WEMWBS. One YP did not complete a sufficient number of items to score the WEMWBS and four young people (1 %) had a missing value imputed.

Comparison of condition severity of participants with population data {#Sec10}
---------------------------------------------------------------------

There were no significant differences in mean SDQ scores between participants with ASD and those in the Australian community source (Table [2](#Tab2){ref-type="table"}). The parent-reported SDQ scores in young people with ASD were significantly higher than parent-reported SDQ scores from the UK SNAP community sub-sample (*p* \< 0.001); as were the SRS total scores (*p* \< 0.001). The GMFCS levels of the participants with cerebral palsy were representative of those of the same age in the NECCPS and the NICPR (Table [2](#Tab2){ref-type="table"}). Participants with diabetes were representative of UK young people of the same age for age at diagnosis and HbA1c (Table [2](#Tab2){ref-type="table"}).Table 2Comparison between participants and population data of condition severity by health conditionAUTISM SPECTRUM DISORDERQuestionnaireParticipantsAustralian sourceYoung person SDQnMeanSDnMeanSD*p* value^1^  Total score11617.66.12918.45.60.47  Emotional symptoms1164.82.5294.53.00.68  Conduct problems1163.02.2292.81.70.47  Hyperactivity1165.52.4295.92.00.39  Peer Problems1164.22.2295.22.70.07  Prosocial1166.52.1297.02.00.23ParticipantsSNAP sourceParent-reported SDQnMeanSDnMeanSD*p* value^1^  Total score11322.85.910513.57.2\<0.001  Emotional symptoms1136.32.41052.92.4\<0.001  Conduct problems1133.62.51041.71.6\<0.001  Hyperactivity1136.72.51054.82.8\<0.001  Peer Problems1136.22.21054.13.1\<0.001  Prosocial1135.12.31046.02.40.01ParticipantsSNAP sourceSRSnMeanSDnMeanSD*p* value^1^  Total score114117.229.77190.327.3\<0.001CEREBRAL PALSYQuestionnaireParticipants^a^Regional samples: NECCPS & NICPR^b^GMFCS at age 5 yearsn (%)n (%)*p* value^2^  I25 (26)95 (26)  II42 (44)159 (44)  III16 (17)59 (16)  IV11 (11)41 (11)  V2 (2)8 (2)  Total96 (100)362 (100)0.99DIABETESIndicatorParticipantsUK national data^c^*p* value^3^nMeanSDnMeanSD  HbA1c (mmol/mol)15072.518.61167671.622.60.56  Age at diagnosis (years)1509.53.8116769.03.80.10^1^Two sample *t*-test of difference in means between participants and population data*SD* Standard Deviation*SDQ* Strength and Difficulties Questionnaire*SRS* Social Responsiveness Scale*SNAP* Special Needs and Autism Project^a^Data missing from one site^b^Those born in region, 1995--98, IQ \> 50^2^Chi-squared test of difference in GMFCS distribution between participants and population data*GMFCS* Gross Motor Function Classification System*NECCPR* North of England Collaborative Cerebral Palsy Survey*NICPR* Northern Ireland Cerebral Palsy Register^c^Data from UK National Paediatric Diabetes Audit, children aged 14--18 years \[[@CR39]\]^3^Two sample *t*-test of difference in means between participants and comparators

Satisfaction with services {#Sec11}
--------------------------

Young people's and parents' expectations of their ideal and current care are shown in Table [3](#Tab3){ref-type="table"}. The median group score for ideal care for each subscale was equal to or above five. For the young people in all three groups, the highest scores for ideal care related to *healthcare personnel*. For parents the highest scores for ideal care related to *care processes*. For the young people's and parents' ratings of their current care the highest scores related to *healthcare personnel* for all three groups.Table 3'Mind the Gap' scores of young people and parents by health conditionYoung peopleParents/carersASDCPDiabetesASDCPDiabetesMedian (IQR)Median (IQR)Median (IQR)Median (IQR)Median (IQR)Median (IQR)Ideal carePhysical environment5.0 (4.4, 5.8)5.2 (4.4, 6.0)5.4 (4.6, 6.0)6.0 (5.2, 6.5)6.0 (5.0, 6.5)5.8 (5.2, 6.5)Healthcare personnel5.9 (5.3, 6.6)5.9 (5.3, 6.5)6.0 (5.5, 6.5)6.8 (6.3, 6.9)6.5 (6.1, 6.8)6.6 (6.0, 6.9)Care processes5.8 (4.8, 6.4)5.8 (4.8, 6.6)5.7 (4.6, 6.2)7.0 (6.6, 7.0)6.9 (6.4, 7.0)6.6 (6.0, 6.9)Current carePhysical environment4.2 (3.4, 5.0)4.0 (3.4, 5.0)4.6 (3.8, 5.0)3.8 (3.0, 4.8)3.7 (2.7, 4.5)4.2 (3.2, 5.0)Healthcare personnel5.1 (4.3, 5.7)5.0 (4.1, 5.8)5.6 (4.7, 6.1)5.5 (4.4, 6.6)4.6 (3.6, 5.5)5.6 (4.6, 6.2)Care processes4.6 (3.4, 5.4)4.4 (3.0, 5.6)4.6 (4.0, 5.6)4.6 (3.1, 5.8)3.6 (2.4, 5.0)5.1 (4.0, 5.9)'Gap' score*p* value^1^*p* value^1^Physical environment0.8 (−0.2, 1.8)1.0 (−0.2, 2.0)0.8 (0.0, 1.8)0.791.8 (0.5, 3.0)2.0 (0.7 3.2)1.4 (0.3, 2.7)0.14Healthcare personnel0.6 (0.0, 1.5)0.4 (0.0, 1.4)0.4(−0.2, 1.1)0.120.6 (0.0, 2.1)1.6 (0.7, 2.8)0.8 (0.1, 1.6)\<0.001Care processes1.0 (0.0, 1.8)1.0 (0.0, 2.8)0.6 (0.0, 1.4)0.061.9 (0.6, 3.3)3.0 (1.1, 4.1)1.1 (0.3, 2.1)\<0.001^1^Kruskal-Wallis test of differences in gap scores across long term health conditionIQR Inter-quartile rangeASD Autism Spectrum DisorderCP Cerebral Palsy

No significant differences in the young people's 'gap' scores were found between the three groups on any of the three subscales: *physical environment*; *healthcare personnel*, and *care processes* (Table [3](#Tab3){ref-type="table"}). However, for parents there was a significant association between health condition group and 'gap' scores on two of the subscales; parents of young people with ASD reported the lowest 'gap' scores (being more satisfied) on *healthcare personnel* (*p* \< 0.001), while on *care processes* (*p* \< 0.001), parents of young people with diabetes reported the lowest 'gap' scores.

For the 363 cases where both parent and young person had completed a questionnaire, parents of those in the cerebral palsy and diabetes groups reported significantly lower satisfaction with services than their children across all three subscales (*p* \< 0.001; not shown in Table [3](#Tab3){ref-type="table"}). For the ASD group, parents reported significantly lower satisfaction than their children on *physical environment* and *care processes* (*p* \< 0.001; not shown in Table [3](#Tab3){ref-type="table"}).

Participation {#Sec12}
-------------

On every domain of the Rotterdam Transition profile, with the exception of education and employment, there was a significant difference across the groups in the proportion of young people in each phase of transition (Fig. [2](#Fig2){ref-type="fig"}).Fig. 2Numbers of young people in each phase of the Rotterdam Transition profile. (ASD, Autism Spectrum Disorder; CP, Cerebral Palsy)

On six domains, larger proportions of the young people with diabetes were in a higher phase of transition than those with cerebral palsy: finances (*p* = 0.002), household activities (*p* = 0.005), romantic relationships (*p* = 0.03), leisure activities (*p* = 0.02), healthcare needs (*p* \< 0.001), and applying for services and aids (*p* = 0.01). Similarly on seven domains, larger proportions of the young people with diabetes were in a higher phase of transition than those with ASD and additional mental health problems: finances (*p* = 0.01), household activities (*p* = 0.04), romantic relationships (*p* = 0.004), transportation (*p* = 0.003), leisure activities (*p* \< 0.001), healthcare needs (*p* \< 0.001), and applying for services and aids (*p* = 0.01). Finally on three domains, larger proportions of the young people with cerebral palsy were in a higher phase of transition than those with ASD and additional mental health problems: transport (*p* = 0.01), leisure activities (*p* \< 0.001) and specialist services for my condition (*p* = 0.03).

Wellbeing {#Sec13}
---------

Cronbach's alphas for the WEMWBS for those with ASD with additional mental health problems, those with cerebral palsy and those with diabetes showed good internal consistency (0.84, 95 % CI = 0.80-0.89; 0.87 95 % CI = 0.83-0.91; 0.88, 95 % CI = 0.88-0.93, respectively), supporting its suitability for use with all three groups. Figure [3](#Fig3){ref-type="fig"} shows wellbeing scores for the three condition groups. As hypothesised, young people with cerebral palsy or diabetes reported significantly higher wellbeing scores (median = 53, IQR: 48--60, median = 53, IQR: 47--58; respectively) than those with ASD (median = 47, IQR: 41--52; *p* \< 0.001, Kruskal-Wallis).Fig. 3Box and whisker plots of wellbeing scores of young people by health condition. (ASD, Autism Spectrum Disorder; CP Cerebral Palsy. Boxes show median and interquartile range. Whiskers show adjacent values. Dots show outliers)

Discussion {#Sec14}
==========

Summary of findings and interpretation {#Sec15}
--------------------------------------

This paper explores satisfaction with services, participation and wellbeing in three representative groups of young people with long term conditions who were close to transfer to adult services.

Our hypothesis that young people with diabetes would report higher satisfaction with services than those with cerebral palsy or ASD was not borne out. The gap between ratings of ideal and current care was small, which suggests that pre transfer, young people with different LTCs are generally happy with their interactions with services. However, significant differences were found on parents' satisfaction with services; not only did parents' satisfaction vary by health condition but also they were less satisfied than their children on all three subscales. This has been found in other studies \[[@CR44]--[@CR46]\] and indicates the importance of obtaining the perspective of both young people and their parents. There may be a range of explanations for why parents and young people have different expectations of healthcare services. For example it might be that parents have greater expectations of services, having enabled their child's attendance at health clinics and other resources (indeed possibly fought to access services) over many years \[[@CR29]\]. Or it might be that some parents find difficult the more young-person centred approach to health care during adolescence \[[@CR47]\].

We had hypothesized that the young people with cerebral palsy or ASD would report lower levels of independence in life activities than those with diabetes. In each domain of the Rotterdam Transition Profile, except for education and employment, this was the case despite the groupings being of equivalent average age. For example, participants with ASD spent more leisure time on their own or at home with friends than the other two groups (ASD = 53 %, CP = 29 %, diabetes = 15 %). This is consistent with findings from the National Longitudinal Transition Study 2 that found young people with ASD were significantly more likely never to see friends outside of school and were socially isolated \[[@CR15], [@CR48]\]. However, there were also similarities; for example, many young people from all three groups (ASD = 85 %, CP = 85 %, diabetes = 69 %) were in phase 1 of the 'applying for services and aids' domain (still relying on their parents to apply for their services and aids). This reinforces the need for services for young people with LTCs to discuss with families, and actively promote, young people's growing independence at the rate that is developmentally appropriate for each young person. It will be interesting to see how the patterns of autonomy across both the various life activities and the three exemplar conditions change over the three years of this longitudinal study, as young people and their parents negotiate the transfer of healthcare to adult services.

Finally, as hypothesized the young people with ASD and additional mental health problems reported lower wellbeing scores than the young people with diabetes or cerebral palsy. Further, the higher scores of those with CP or diabetes were similar to those of young people aged 16--25 years (median = 53, IQR: 42--62) in the Health Survey for England 2012 \[[@CR23]\]. This is consistent with recent research showing young people with cerebral palsy have similar levels of wellbeing to those in the general population of the same age \[[@CR49]\].

Strengths and Limitations {#Sec16}
-------------------------

We recruited 374 young people with LTCs to the longitudinal study. While recruitment rates were reasonably good for the ASD group (50.9 %) and diabetes group (64.7 %), the rate of recruitment of those with CP was lower (25.6 %). This may well be due to the method of recruitment which was to send letters of invitation, rather than for their clinician to approach young people and their families directly. Further, we only found small differences in socio-economic status between participants and non-participants.

A strength of this longitudinal study is that the results are likely to be generalisable to young people with a wide variety of LTCs for two reasons: first, the recruited young people have one of three very different LTCs; second, we have shown that our sample is representative of population data by condition-specific measures of severity.

The young people's high questionnaire completion rates indicate that the instruments selected to measure the main outcomes of satisfaction with services, participation and wellbeing for the longitudinal study are acceptable to young people. The good internal consistency of the 14-items on the WEMWBS for each of the condition groups supports the suitability of this measure for all three groups.

A limitation was that we could not identify a population dataset containing SRS or SDQ scores for young people with ASD who were engaged with services due to an additional mental health problem. In our sample the parent reported SDQ and SRS scores for young people with ASD were higher than the equivalent scores from the SNAP sample collected at age 16 years but the SNAP sample was derived from a community study rather than being clinically referred. However, these higher scores confirm we were successful in obtaining a sample with complex health care needs rather than ASD alone, and thus likely to have continuing service needs as young adults \[[@CR50]\]. A further limitation is that we could not compare our sample with the population data on age and socioeconomic status because these were not available.

Conclusions {#Sec17}
===========

The health and social outcomes of young people with LTCs are often poor \[[@CR3], [@CR51]--[@CR53]\]. However, it is not known to what extent the poor health status and levels of social functioning were present before transfer to adult services. We have successfully identified a large cohort of young people with LTCs and characterised aspects of their social functioning and satisfaction with healthcare services before the transfer of their healthcare to adult services. The results show the importance of noting the similarities between groups of young people with long term conditions as well as the differences. The young people and their parents have agreed to be contacted annually over the next three years. This will allow exploration of whether or not these baseline characteristics change through the transition period, and investigation of whether exposure to specific service features will impact on the outcomes defined for this study \[[@CR24]\]. The period around transfer to adult health services coincides with development of adolescent identity, increasing awareness of healthcare and the need to balance it against the many other calls on a young person's development and interests. Better understanding of what might constitute appropriate support for young people to enable them to engage successfully with adult healthcare services is much needed.

ASD

:   Autism spectrum disorder

CI

:   Confidence interval

CP

:   Cerebral palsy

GMFCS

:   Gross motor function classification system

IMD

:   Index of multiple deprivations

IQR

:   Interquartile range

LTC

:   Long term condition

MDM

:   Multiple deprivation measure

NECCPS

:   North of England Collaborative Cerebral Palsy Survey

NHS

:   National Health Service

NICPR

:   Northern Ireland Cerebral Palsy Register

RA

:   Research assistant

SDQ

:   Strengths and difficulties questionnaire

SES

:   Socio economic status

SNAP

:   Special needs autism project

SRS

:   Social responsiveness scale

WEMWBS

:   Warwick and Edinburgh Mental Wellbeing Scale

**Competing interests**

The authors declare that they have no competing interests.

**Authors' contributions**

AC, HMcC, ALeC, MP and JP wrote the successful application for funding. HM, HMcC, ALeC, JP and AC were involved in data collection. MP and KM undertook the statistical analyses. HM, AC and HMcC led on the writing of this manuscript and all authors read, contributed to and approved the final version.

**Authors' information**

Not applicable.

This paper summarises independent research funded by the National Institute for Health Research (NIHR) under its Programme Grants for Applied Research scheme (RP-PG-0610-10112). The views expressed are those of the authors and not necessarily those of the NHS, the NIHR or the Department of Health.

We acknowledge the support of the National Institute for Health Research Clinical Research Network.

We are grateful to Alison Elderfield and Naomi Holman at the UK National Paediatric Diabetes Audit and Guio Garcia-Jalon at the Northern Ireland Cerebral Palsy Register for providing us with data about population norms for diabetes and cerebral palsy. We are also grateful to Professor Emily Simonoff for providing data from sub-samples of young people with ASD from the Special Needs and Autism Project.

The Transition Collaborative Group consists of: the authors of this paper; other co-applicants: Angela Bate, Caroline Bennett, Gail Dovey-Pearce, Janet McDonagh, Tim Rapley, Debbie Reape, Luke Vale; advisors: Nichola Chater, Helena Gleeson; local investigators: Anastasia Bem, Stuart Bennett, Amanda Billson, Stephen Bruce, Tim Cheetham, Diana Howlett, Zilla Huma, Mark Linden, Maria Lohan, John Macfarlane, Melanie Meek, Jenny Milne, Julie Owens, Nandu Thalange.

We are grateful to the young people and their families who participate in the study.

We thank the research assistants for their enthusiasm and dedication to contacting young people and collecting high-quality data: Kamar Ameen-Ali, Guiomar Garcia-Jalon, Charlotte George, Kate Hardenberg, Holly Roper, Tracy Scott, Louise Ting, Rose Watson, Hazel Windmill; and we thank Richard Hardy, Alison Mulvenna and Sarah Nolan for software support and administrative support.
